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IN  THE  CASE  OF  SEQUENTIAL 
INPUT-OUTPUT 
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Official  Publication 


Moscow  1973 


Data  Transmission  Systems 

Circuits  and  Exchange  Parameters  on  the  C2  Interface 
in  the  Case  of  Sequential  Input-Output  of 
Discrete  Information 


GOST 

18145-72 


By  decree  of  the  State  Committee  of  Standards  of  the  USSR  Council 
of  Ministers  of  28  September  1972  No  1808  the  effective  period 


is  established 


from  1/1  1974 
to  1/1  1979 

Non-compliance  to  the  standard  is  punishable  by  law. 

The  present  standard  extends  to  circuits  and  exchange  parameters 
between  terminal  data  equipment  (OOD)  and  data  transmission  equipment 
(APD)  and  the  case  of  sequential  input-output  of  data,  and  also  to 
both  sides  of  intermediate  equipment,  which  can  be  hooked  up  between 
terminal  data  equipment  and  data  transmission  equipment. 

The  standard  establishes  the  nomenclature  of  the  interface  cir¬ 
cuits,  the  electrical  parameters  of  the  signals  sent  over  these  cir¬ 
cuits,  and  the  technical  requirements.  Instructions  on  the  selection 
of  interface  circuits  are  given  in  the  appendix. 

The  present  standard  is  applicable  to: 

a)  synchronous  and  asynchronous  systems  of  data  transmission; 

b)  the  transmission  of  data  over  noncommutated  communication 
channels  when  using  connections  between  two  points  or  a  multipoint 
connection : 


Mfl*] 
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c)  the  transmission  of  data  by  way  of  a  commutated  network 
with  the  use  of  manual  and  automatic  establishment  of  connection; 

d)  to  short,  connecting  cables  between  terminal  data  equipment 
and  data  transmission  equipment. 

The  length  of  the  connecting  cables  is  limited  by  the  electrical 
parameters  of  the  circuits  as  defined  in  section  2. 

The  electrical  parameters  defined  by  the  present  standard  relate 
to  interface  circuits  which  can  be  represented  by  an  equivalent  cir¬ 
cuit  (Brewing  1 ) . 

The  standard  takes  into  account  the  requirements  of  the  recom¬ 
mendations  of  the  MKKTT  [International  Advisory  Committee  on 
Telegraphy  and  Telephony]. 

1.  Nomenclature  of  interface  circuits 


1.1.  Series  100.  General-purpose  circuits. 

1.1.1.  Circuit  101  -  protective  grounding . 

The  circuit  should  be  connected  electrically  with  the  housing 
of  the  device  or  equipment.  Furthermore,  it  can  be  connected  with 
the  external  grounding,  if  this  is  required  by  existing  safety  rules. 

1.1.2.  Circuit  102  -  Signal  grounding  or  common  return  conductor. 

The  conductor  establishes  a  common  potential  between  the  data 

transmission  equipment  and  the  terminal  data  equipment.  Inside  the 
data  transmission  equipment  this  circuit  should  terminate  in  one  point, 
and  the  possibility  should  be  provided  for  its  connection  with  cir¬ 
cuit  101  with  the  help  of  a  jumper  inside  the  equipment. 

The  jumper  should  be  installed  or  removed  in  accordance  with 
the  requirements  of  the  existing  rules  or  for  reducing  the  inter¬ 
ferences  which  are  induced  in  the  electronic  circuits  of  the  equipment. 

1.1.3.  Circuit  103  -  Transmitted  data. 

Direction:  to  the  data  transmission  equipment. 

By  way  of  this  circuit  to  the  data  transmission  equipment  data 
signals  are  sent  which  have  been  developed  by  the  terminal  data  equip¬ 
ment  for  transmission  to  one  or  several  remote  subscribers. 

1.1.^.  Circuit  104  -  Received  data. 

Direction:  from  the  data  transmission  equipment. 


By  way  of  this  circuit  to  the  terminal  data  equipment  data  signals 
are  sent  which  are  formed  by  the  data  transmission  equipment  in  accord¬ 
ance  with  the  received  line  signals,  obtained  from  a  remote  subscriber, 

1.1.5.  Circuit  105  -  Transmission  request. 

Direction:  to  the  data  transmission  equipment. 

The  signals  sent  over  this  circuit  control  the  data  transmission 
equipment  and  switch  it  to  the  mode  of  transmission  over  the  data 
channels.  In  the  condition  "On”  the  data  transmission  equipment  is 
switched  to  the  mode  of  transmission  over  the  data  channels.  In  the 
condition  "Off”  the  data  transmission  equipment  is  switched  to  the 
mode  of  absence  of  transmission  over  the  data  channels. 

1.1.6.  Circuit  106  -  Ready  for  transmission. 

Direction:  from  the  data  transmission  equipment. 

The  signals  sent  over  this  circuit  indicate  that  the  data  trans¬ 
mission  equipment  is  ready  to  transmit  data  over  the  data  channel. 

The  condition  "On"  indicates  that  the  data  transmission  equipment 
is  ready  for  transmission  of  data  over  the  data  channel. 

The  condition  "Off"  indicates  that  the  data  transmission  equipment 
is  not  ready  to  transmit  data  over  the  data  channel, 

1.1.7.  Circuit  107  -  Data  transmission  equipment  ready. 

Direction:  from  the  data  transmission  equipment. 

The  signals  sent  over  this  circuit  indicate  that  the  data 
transmission  equipment  is  ready  for  operation. 

The  condition  "On"  indicates  that  the  signal  conversion  device 
or  an  analogous  device  is  hooked  up  to  the  line  and  that  the  data 
transmission  equipment  is  ready  for  the  exchange  of  other  control 
signals  with  the  terminal  data  equipment  for  the  exchange  of  data. 

The  condition  "Off"  indicates  that  the  data  transmission  equipment 
is  not  ready  for  operation. 

1.1.8.  Circuit  108.1  -  To  connect  the  data  transmission  equipment 
to  the  line. 


Direction:  to  the  data  transmission  equipment. 

The  signals  sent  over  this  circuit  control  the  connection  to 
the  line  or  disconnection  from  the  line  of  the  signal  conversion  device 
or  a  device  which  is  analogous  to  it. 

In  the  condition  "On"  the  data  transmission  equipment  should 
connect  to  the  line  a  signal  conversion  device  or  a  device  which  is 


analogous  to  it  regardless  of  the  condition  of  the  other  interface 
c  ircui ts . 


In  the  condition  "Off”  the  data  transmission  equipment  should 
disconnect  from  the  line  the  signal  conversion  device  or  a  device 
which  is  analogous  to  it  after  the  termination  of  the  transmission 
of  all  the  data  which  were  sent  earlier  by  way  of  circuit  103  (Trans¬ 
mitted  data). 

1.1.9.  Circuit  108.2  -  Terminal  data  equipment  ready. 

Direction:  to'  data  transmi ss ion  equipment. 

The  signals  sent  by  way  of  this  circuit  control  the  connection 
to  the  line  or  disconnection  from  the  line  of  the  signal  conversion 
device  or  a  device  which  is  analogous  to  it. 

The  condition  "On”  indicates  that  the  terminal  data  equipment 
is  ready  for  operation,  it  prepares  the  data  transmission  equipment 
for  connection  to  the  line  of  the  signal  conversion  device  or  a  device 
which  is  analogous  to  it,  and  should  also  indicate  the  necessity  for 
preservation  of  the  connection  which  was  established  by  external  means 

In  the  condition  "Off"  the  data  transmission  equipment  should 
disconnect  from  the  line  the  signal  conversion  device  or  a  device 
which  is  analogous  to  it  after  the  termination  of  the  transmission 
of  all  the  data  sent  previously  by  way  of  circuit  103  (Transmitted 
data  )  . 

1.1.10.  Circuit  109  -  Detector  of  the  received  line  signal  of  the 
data  channel  . 

Direction:  from  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  indicate  whether  or  not 
the  received  line  signal  of  the  data  channel  is  in  the  limits  estab¬ 
lished  by  the  corresponding  recommendations  for  data  transmission 
equ  ipment . 

The  condition  "On"  indicates  that  the  received  signal  conforms 
to  the  established  limits. 

The  condition  "Off"  indicates  that  the  received  signal  does  not 
conform  to  the  established  limits. 

1.1.11.  Circuit  110  -  Detector  of  quality  of  data  signal. 

Direction:  from  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  indicate  if  there  is 
an  error  in  the  data  received  over  the  data  transmission  channel, 


in  accordance  with  the  criteria  selected  in  the  data  transmission 
equipment . 

The  condition  "On”  indicates  that  there  are  no  reasons  to  assume 
that  an  error  occurred. 

The  condition  "Off"  indicates  that  an  error  is  adssumed  in  the 
data  signal,  in  accordance  with  the  criteria  selected  in  the  data 
transmission  equipment. 

1.1.12.  Circuit  111  -  Data  transmission  rate  switch. 


Direction:  to'  the  data  transmission  equipment. 

The  signals  sent  oy' way  of  this  circuit  serve  for  the  switching 
of  the  rate  of  data  transmission  in  the  case  of  synchronous  data 
transmission  equipment,  having  two  rates,  or  for  switching  the  range 
of  rates  of  data  transmission  in  the  case  of  asynchronous  data 
transmission  equipment,  having  two  ranges  of  rates. 

In  the  condition  "On"  the  data  transmission  equipment  should 
switch  to  the  upper  rate  or  the  upper  range  of  rates. 

In  the  condition  "Off"  the  data  transmission  equipment  should 
switch  to  the  lower  rate  or  lower  range  of  rates. 

1.1.13-  Circuit  112  -  Data  transmission  rate  switch. 

Direction :  from  the  data  transmission  equipment. 

It  is  possible  to  use  circuit  111  or  circuit  112,  but  net  both 
simultaneously. 

The  signals  sent  by  way  of  this  circuit  serve  for  the  switching 
of  the  rate  of  data  transmission  or  the  range  of  rates  of  data  trans¬ 
mission  in  the  terminal  data  equipment  depending  on  the  rate,  used 
in  the  synchronous  data  transmission  equipment,  having  two  rates, 
or  the  range  of  rates  in  asynchronous  data  transmission  equipment, 
having  two  ranges  of  rates. 

In  the  condition  "On"  the  terminal  data  equipment  should  switch 
to  the  upper  rate  or  the  upper  range  of  rates. 

In  the  condition  "Off"  the  terminal  data  equipment  should  switch 
to  the  lower  rate  or  the  lower  range  of  rates. 

1.1.14.  Circuit  113  -  Synchronization  of  the  elements  of  the  trans¬ 
mitted  signal.  (Source:  terminal  data  equipment). 

Direction:  to  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  ensure  in  the  data  trans 
mission  equipment  the  synchronization  of  the  signal  elements. 


The  conditions  "On"  and  "Off"  should  be  maintained  for  periods 
of  equal  duration.  Transition  from  the  condition  "On"  to  the  condition 
"Off"  should  correspond  to  the  middle  of  each  element  of  the  signal 
in  circuit  103  (Transmitted  data). 

1.1.15.  Circuit  114  -  Synchronization  of  the  elements  of  the  trans¬ 
mitted  signal.  (Source:  data  transmission  equipment). 

Direction:  from  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  ensure  in  the  terminal 
data  equipment  the  synchronization  of  the  signal  elements.. 

The  conditions  "On"  and  "Off"  should  be  maintained  for  periods 
of  equal  duration.  The  terminal  data  equipment  should  ensure  by  way 
of  circuit  103  (Transmitted  data)  a  data  signal,  in  which  the  transfers 
between  the  elements  take  place  at  the  same  time  as  the  transfers 
from  the  condition  "Off"  to  the  condition  "On"  in  circuit  114. 

1.1.16.  Circuit  115  -  Synchronization  of  the  eleme.  ts  of  the  received 
signal .  (Source:  data  transmission  equipment). 

Direction:  from  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  ensure  in  the  terminal 
data  equipment  the  synchronization  of  the  signal  elements. 

The  conditions  "On"  and  "Off"  should  be  maintained  for  perious 
of  equal  duration.  The  transfer  from  the  condition  "On"  to  the  con¬ 
dition  "Off"  should  correspond  to  the  middle  of  each  element  of  the 
signal  in  circuit  104  (Received  data). 

1.1.17.  Circuit  116  -  Switch  to  the  reserve. 

Direction:  to  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  serve  for  selection 
between  the  main  and  reserve  devices,  for  example,  the  devices  for 
conversion  of  signals  or  communication  channels,  provided  in  the  data 
transmission  system. 

In  the  condition  "On"  the  data  transmission  equipment  should 
replace  the  main  devices  by  their  corresponding  reserves. 

In  the  condition  "Off"  the  data  transmission  equipment  should 
replace  the  reserve  devices  with  the  main. 


1.1.18.  Circuit  117  -  Reserve  indicator. 

Direction:  from  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  indicate  if  the  data 
transmission  equipment  is  found  in  the  reserve  mode,  in  which  the 
main  devices  provided  earlier  are  replaced  by  their  corresponding 
reserve  devices. 

The  condition  "On"  indicates  that  the  data  transmission  equip¬ 
ment  is  found  in  the  reserve  mode  of  operation. 

The  condition  "Off”  indicates  that  the  data  transmission  equip¬ 
ment  is  found  in  the  main  mode  of  operation. 

1.1.19.  Circuit  118  -  Transmitted  data  of  the  return  channel. 

Direction:  to  the  data  transmission  equipment. 

This  circuit  is  equivalent  to  circuit  103  (Transmitted  data) 
with  the  only  difference  that  it  serves  for  the  transmission  of  data 
on  the  return  channel. 

1.1.20.  Circuit  119  -  Received  data  of  the  return  channel. 

Direction:  from  the  data  transmission  equipment. 

This  circuit  is  equivalent  to  circuit  104  (Received  data)  with 
the  only  difference  that  it  serves  for  the  reception  of  data  on  the 
return  channel. 

1.1.21.  Circuit  120  -  Turn  on  the  line  signal  of  the  return  channel. 

Direction:  to  the  data  transmission  equipment. 

This  circuit  is  equivalent  to  circuit  105  (Transmission  request) 
with  the  only  difference  that  it  serves  in  the  data  transmission  equip 
ment  for  control  of  the  function  of  transmission  on  the  return  channel 
In  the  condition  "On"  the  data  transmission  equipment  should 
switch  to  the  mode  of  transmission  on  the  return  channel. 

In  the  condition  "Off"  the  data  transmission  equipment  should 
switch  to  the  mode  of  absence  of  transmission  on  the  return  channel, 
when  the  transmission  of  all  data  which  was  sent  earlier  by  way  of 
circuit  1 i8  (Transmitted  data  of  return  channel)  is  terminated. 

1.1.22.  Circuit  121  -  Return  channel  ready. 

Direction:  from  the  data  transmission  equipment. 

This  circuit  is  equivalent  to  circuit  106  (Readit  for  transmission 
with  the  only  difference  that  it  indicates  the  readiness  of  the  data 


transmission  equipment  to  transmit  data  on  the  return  channel. 


The  condition  "On"  indicates  the  readiness  of  the  data  trans¬ 
mission  equipment  to  transmit  data  on  the  return  channel. 

The  condition  "Off"  indicates  that  the  data  transmission  equipment 
is  not  ready  to  transmit  data  on  the  return  channel. 

1.1.23.  Circuit  122  -  Detector  of  the  received  line  signal  of  the 


return  channel . 

Direction:  from  the  data  transmission  equipment. 

This  circuit  is  equivalent  to  circuit  109  (Detector  of  the 
received  signal  of  the  data  channel)  with  the  only  difference  that 
it  indicates  if  the  line  signal  received  on  the  return  channel  is 
found  within  the  limits  established  by  the  corresponding  recommendations 
for  data  transmission  equipment. 

1  .  1.24.  Circuit  123  -  Detector  of  signal  quality  of  the  return  channel. 
Direction:  from  the  data  transmission  equipment. 

This  circuit  is  equivalent  to  circuit  110  (Detector  of  quality 
of  data  signal)  with  the  only  difference  that  it  indicates  whether 
or  not  there  is  an  error  in  the  data  signal  received  on  the  return 
channel . 

1.1.25.  Circuit  124  -  Selection  of  frequency  group. 

Direction:  to  the  data  transmission  equipment. 

The  signais  received  on  this  circuit  serve  for  selection  of  the 
group  of  frequencies  which  are  preferable  for  use  in  the  data  trans¬ 
mission  equipment. 

In  the  condition  "On"  the  data  transmission  equipment  should 
use  all  the  groups  of  frequencies  for  presentation  of  data  signals. 

In  the  condition  "Off"  the  data  transmission  equipment  should 
use  a  limited  number  of  groups  of  frequencies  for  presentation  of 
data  signals. 

’.1.26.  Circuit  -125  -  Call  indicator. 

Direction:  from  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  indicate  whether  or  not 
the  call  signal  has  been  received  by  the  data  transmission  equipment. 

The  condition  "On"  indicates  that  the  call  signal  is  being  re- 


:  e i ved . 


The  condition  "Off"  indicates  that  the  call  signal  is  not  being 


r ec e i ved  . 
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1.1.27.  Circuit  126  -  Selection  of  transmission  frequency. 

Direction:  to  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  serve  for  the  selection 
of  the  required  transmission  frequency  in  the  data  transmission  equip 
ment . 

In  the  condition  "On"  the  data  transmission  equipment  should 
select  the  upper  frequency  of  data  transmission. 

In  the  condition  "Off"  the  data  transmission  equipment  should 
select  the  lower  frequency  of  data  transmission, 

1.1.28.  Circuit  127  -  Selection  of  receiving  frequency. 

Direction:  to  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  serve  for  the  selection 
of  the  required  receiving  frequency  in  the  data  transmission  equip¬ 
ment  . 

In  the  condition  "On"  the  data  transmission  equipment  should 
select  the  lower  frequency  of  reception. 

In  the  condition  "Off"  the  data  transmission  equipment  should 
select  the  upper  frequency  of  reception. 

1 . 1.29.  Circuit  128  -  Synchronization  of  the  elements  of  the  re¬ 
ceived  signal.  (Source:  terminal  data  equipment). 

Direction:  to  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  ensure  the  synchroniza¬ 
tion  of  signal  elements  in  the  data  transmission  equipment. 

The  conditions  "On"  and  "Off"  should  be  maintained  for  periods 
of  equal  duration.  The  data  transmission  equipment  should  provide 
on  circuit  104  (Received  data)  a  data  signal,  in  which  the  transfers 
between  elements  take  place  in  the  same  amount  of  time  as  the  trans¬ 
fers  from  the  condition  "Off"  to  the  condition  "On"  in  circuit  128. 
1.1. 3Q.  Circuit  129.  Request  for  reception. 

Direction;  to  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  control  the  data  trans¬ 
mission  equipment  and  establish  it  in  the  mode  of  reception  on  the 
output  of  the  data  channel. 

In  the  condition  "On"  the  data  transmission  equipment  should 
set  the  mode  of  reception  of  data. 


In  the  condition  "Off”  the  data  transmission  equipment  should 
set  the  mode  of  absence  of  reception  of  data. 

1.1.31-  Circuit  1 30  -  Turn  on  the  tone  of  the  return  channel. 

Direction:  to  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  control  the  transmission 
of  tone  over  the  return  channel. 

In  the  condition  "On"  the  data  transmission  equipment  should 
transmit  the  tone  by  way  of  the  return  channel. 

In  the  condition  "Off”  the  data  transmission  equipment  should 
cease  the  transmission  of  tone  on  the  return  channel. 

1.1.32.  Circuit  131  -  Synchronization  of  received  signs. 

Direction:  from  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  ensure  in  the  terminal 
data  equipment  the  synchronization  in  respect  to  signs  according  to 
the  requirements  for  specific  data  transmission  equipment. 

1.1.33-  Circuit  132  -  Return  to  mode  "no  data." 

Direction:  to  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  serve  for  restoring  the 
mode  "no  data,"  provided  in  the  data  transmission  equipment,  without 
disruption  of  the  connection  with  a  remote  subscriber. 

In  the  condition  "On"  the  data  transmission  equipment  should 
restore  the  "no  data"  mode. 

After  establishing  of  the  "no  data"  mode  this  circuit  should 
be  switched  over  to  the  condition  "Off." 

1  .  1  .  3 -  Circuit  133  -  Ready  for  reception. 

Direction:  to  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  control  the  sending  of 
data  by  way  of  circuit  10^  (Received  data),  indicating  the  capacity 
of  the  terminal  data  equipment  to  receive  a  specific  amount  of  data 
(for  example,  one  block). 

The  condition  "On"  should  be  maintained  when  the  terminal  data 
equipment  can  accept  one  block  of  data,  and  it  compels  the  intermed¬ 
iate  equipment  to  send  the  data  received  to  the  terminal  data  equip¬ 
ment.  The  condition  "Off"  indicates  that  the  terminal  data  equip¬ 
ment  is  not  capable  of  accepting  a  block  of  data,  and  it  compels  the 
intermediate  equipment  to  retain  this  block. 


1.1.35.  Circuit  ^3^  -  Received  data  issued. 

Direction:  from  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  serve  for  separation 
of  the  information  message  from  the  control  message,  sent  by  way  o.f 
circuit  104  (Received  data). 

In  the  condition  "On”  the  data' which  present  the  information 
message  are  noted. 

The  condition  "Off"  should  be  maintained  in  all  the  remaining 
cases. 

1.1.36.  The  interface  circuits  of  series  100  can  be  broken  down  into 
four  categories:  grounding,  data,  control  and  synchronization,  indi¬ 
cated  in  Table  1 . 


Table  1 


Column  headings:  (1)  Number  of  circuit;  (2)  Hurpose  of  circuit; 

(3)  Grounding;  (4,  5)  Data;  (6,  7)  Control;  (8,  9)  Synchronization; 
(4,  6,  8)  From  data  transmission  equipment;  (5,  7,  9)  To  data 
transmission  equipment. 


Protection  grounding 
Signal  grounding  or 
common  return  conduc- 


Transmitted  data 
Received  data 
Transmission  request 
Ready  for  transmissiot 
Data  transmission 
equipment • ready 
Connect  data  trans¬ 
mission  equipment  to 
1  ine 

Terminal  data  equip¬ 
ment  ready 


[•] 


jncinuea  j 


Column  headings:  (1)  Number  of  circuit;  (2)  Purpose  of  circuit; 

(3)  Grounding;  (4,  5)  Data;  (6,  7)  Control;  (8,  9)  Synchronization; 
(4,  6,  8)  From  data  transmission  equipment;  (5,  7,  9)  To  data 
transmission  equipment. 


1 

2 

3 

4 

5 

6 

7 

8 

Detector  of  received 

line  signal  of  data 

channel 

X 

1  10 

Detector  of  quality 

of  data  signal 

X 

1 1 1 

Data  transmission 

rate  switch 

X 

1  12 

Data  transmission 

rate  switch 

X 

113 

Synchronization  of 

elements  of  transmitted 

signal  (Source:  termi¬ 
nal  data  equipment) 

1  1  4 

Synchronization  of 

elements  of  transmitted 

signal  (Source:  data 

transmission  equipment) 

X 

1  15 

Synchronization  of 

elements  of  received 

signal  (Source:  data 

transmission  equipment) 

X 

1  1 6 

Switch  to  reserve 

X 

1  17 

Reserve  indicator 

X 

1  18 

Transmitted  data  of 

return  channel 

X 

1  19 

Received  data  of 

return  channel 

X 

Table  1  [  cent  i  r.Lied 


Column  headings:  (1)  Number-  of  circuit;  .2'/  Purpose  of  circuit; 

(3)  Grounding;  (4,  5)  Data;  (6,  7)  CcM^roi;  (8,  9)  Synchronization; 
(4,  6,  8)  From  data  transmission  equipment;  (5,  7,  9)  To  data 
transmission  equipment. 


1 

2 

3 

— 1 
4 

5 

6 

7 

8 

120 

Turn  on  line  signal 

of  return  channel 

X 

121 

Return  channel  ready 

X 

1  22 

Detector  of  received 

line  signal  of  return 

channel 

X 

123 

Detector  of  quality  of 

signal  of  return 

channel 

X 

1  24 

Selection  of  frequency 

group 

X 

125 

Call  indicator 

X 

126 

Selection  of  trans- 

mission  frequency 

X 

127 

Selection  of  reception 

frequency 

X 

1  28 

Synchronization  of  ele 

ments  of  received  sig¬ 
nal  (Source:  terminal 

data  equipment) 

129 

Request  for  reception 

X 

1  30 

Turn  on  tone  of 

( 

return  channel 

1 

X 

131 

Synchronization  of 

received  signs 

' 

X 

132 

Return  to  "no  data" 

mode 

1 

X 

14. 


Table  1  (continued) 


Column  headings:  (1)  Number  of  circuit;  (2)  Purpose  of  circuit; 

(3)  Grounding;  (4,  5)  Data;  (6,  7)  Control;  (8,  9)  Synchronization; 
(4,  6,  8)  From  data  transmission  equipment;  (5,  7,  9)  To  data 
transmission  equipment. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

133 

134 

Ready  for  reception 

Received  data  issued 

x 

X 

1.2.  Series  200.  Circuits  for  automatic  establishment  of  connection. 

1.2. 1 .  Circuit  201  -  Signal  grounding  or  common  return  conductor. 

This  conductor  establishes  the  overall  potential  for  all  the 

exchange  circuits  of  series  200,  except  circuit  212  (Protective 
grounding).  Inside  the  device  for  automatic  calling  this  circuit 
should  terminate  in  one  point,  and  the  possibility  should  be  provided 
for  its  connection  with  circuit  212  with  the  help  of  a  jumper  inside 
the  equipment.  This  jumper  should  be  installed  or  removed  in  accord¬ 
ance  with  the  requirements  of  the  existing  rules  or  for  reducing  the 
interferences  induced  in  the  electronic  circuits. 

1.2.2.  Circuit  202  -  Request  for  call. 

Direction:  to  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  are  intended  for  preparing 
the  device  for  automatic  calling  for  sending  a  call  and  for  connection 
of  the  automatic  calling  device  to  the  line  or  its  disconnection  from 
the  line. 

In  the  condition  "On"  the  data  transmission  equipment  should 
prepare  the  automatic  calling  device  for  sending  a  call  and  connect 
this  device  to  the  line. 

In  the  condition  "Off"  the  automatic  calling  device  should  free 
the  line  and  show  that  the  terminal  data  equipment  has  finished  using 
the  automatic  calling  device. 

1.2.3.  Circuit  203  -  Data  line  busy. 

Direction:  from  the  data  transmission  equipment. 


Signals  sent  by  way  of  this  circuit  show  whether  or  not  the  commun 
ication  channel  is  being  used  (for  example,  for  automatic  calling, 
data  transmission,  telephone  call  or  testing). 

The  condition  "On”  indicates  that  the  communication  channel  is 
being  used. 

The  condition  "Off"  indicates  that  the  communication  channel 
is  not  being  used  and  the  terminal  data  equipment  can  make  a  call 
under  the  condition  that  circuit  213  (Indicator  of  electric  power) 
is  found  in  the  condition  "On." 

1 . 2  .  .  Circuit  204  -  Remote  installation  connected. 

Direction:  from  the  data  transmission  equipment. 

Signals  sent  over  this  circuit  indicate  whether  or  not  connection 
with  the  remote  data  installation  has  been  established. 

The  condition  "On"  indicates  the  reception  of  a  signal  of  a 
remote  data  installation,  testifying  to  the  establishment  of  a  con¬ 
nection  . 

The  condition  "Off"  should  be  maintained  in  all  the  remaining 
cases . 

1.2.5.  Circuit  205  -  Uncompleted  call. 

Direction:  from  the  data  transmission  equipment. 

Signals  sent  by  way  of  this  circuit  indicate  that  the  assigned 
interval  of  time  between  successive  operations  in  the  calling  pro¬ 
cedure  has  expired. 

The  condition  "On"  indicates  that  the  assigned  interval  of  time 
has  expired. 

The  condition  "Off"  indicates  that  the  calling  procedure  can 
be  continued. 

The  initial  counting  of  time  begins  from  the  moment  when  circuit 
202  is  switched  to  the  condition  "On." 

Subsequent  intervais  of  time  are  counted  off  each  time  when 


circuit  210  is  switched  to  the  condition  "Off." 


1.2.6.  Circuits  of  digital  signals: 

Circuit  206  -  Digital  signal  (2^). 

Circuit  207  -  Digital  signal  (2^). 

Circuit  208  -  Digital  signal  (2^). 

Circuit  209  -  Digital  signal  (23). 

Direction:  to  the  data  transmission  equipment. 

These  circuits  of  the  terminal  data  equipment  assume  binary  con¬ 
ditions  in  accordance  with  Table  2.  The  totality  of  binary  states 
of  circuits  206-209' represents  the  code  combination  of  the  number 
or  sign  of  control. 

Table  2 


Information 


Binary  conditions 


The  sign  of  control  EON  (End  of  number)  obliges  the  data  trans¬ 
mission  equipment  to  take  the  necessary  measures  for  expectation  of 
a  response  from  the  called  data  installation. 

The  sign  of  control  SEP  (Separator)  indicates  the  necessity  for 
a  break  between  successive  digits  and  obliges  the  automatic  calling 
device  to  introduce  the  established  time  intervals. 


I 


Digit  1 

0 

0 

0 

1 

Digit  2 

0 

0 

1 

0 

Digit  3 

0 

0 

1 

1 

Digit  4 

0 

1 

0 

0 

Digit  5 

0 

1 

0 

1 

Digit  6 

0 

1 

1 

0 

Digit  7 

0 

1 

1 

1 

Digit  8 

1 

0 

0 

0 

Digit  9 

1 

0 

0 

1 

Digit  0 

0 

0 

0 

0 

Sign  of  control  EON 

1 

1 

0 

0 

Sign  of  control  SEP 

1 

1 

0 

1 

17. 


Circuit  210  -  Reauest  for  followin 


Direction:  from  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  indicate  whether  or  not 
the  automatic  calling  device  is  ready  to  accept  the  following  code 
combination  over  the  circuits  of  digital  signals  206,  207,  208  and 
209.  . 

The  condition  "On"  indicates  the  the  automatic  calling  device 
is  ready  to  accept  the  following  code  combination. 

The  condition  "Off"  indicates  that  the  automatic  calling  device 
is  not  ready  to  accept  the  following  code  combination  over  the  cir¬ 
cuits  of  digital  signals. 

1.2.8.  Circuit  211  -  Digit  issued. 

Direction:  to  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  control  the  read-out 
of  the  code  combination  which  was  arriving  over  the  circuits  of  digital 
signals  20C,  207,  208  and  209. 

In  the  condition  "On"  the  automatic  calling  device  should  read 
out  the  code  combination  which  was  arriving  over  the  circuits  of 
digital  signals. 

In  the  condition  "Off"  of  circuit  211  the  automatic  calling 
device  should  not  read  out  the  code  combination  which  was  arriving 
over  the  circuits  of  digital  signals. 

1,2.9.  Circuit  212  -  Protective  grounding. 


This  conductor  should  be  connected  electrically  with  the  housing 
of  the  device  or  equipment.  Also  it  may  be  connected  with  the  external 
ground,  if  this  is  required  by  the  existing  safety  rules. 

1.2.10.  Circuit  213  -  Indicator  of  power  supply. 

Direction:  from  the  data  transmission  equipment. 

The  signals  sent  by  way  of  this  circuit  indicate  whether  or  not 
electric  power  is  supplied  to  the  automatic  calling  device. 

The  condition  "On"  indicates  that  the  automatic  calling  device 
is  receiving  electric  power  and  is  ready  for  operation. 

The  condition  "Off"  indicates  that  the  automatic  calling  device 
is  not  receiving  electric  power. 


1.2.11.  The  interface  circuits  of  series  200  can  be  divided  into 
three  categories:  grounding,  data  and  control  (Table  3). 

Table  3 


Column  headings:  (1)  Number  of  circuit;  (2)  Purpose  of  circuit; 
(3)  Grounding;  (4,  5)  Data;  (6,  7)  Control;  ( ,  6)  From  data 
transmission  equipment:  (5,  7)  To  data  transmission  equipment. 


1 

2 

1 

3  1 
_ 1 

B 

B 

6 

1 

1 

7 

201 

Signal  grounding  or  common 

return  conductor 

■ 

20  2 

Request  for  call 

X 

20  3 

Data  line  busy 

X 

204 

Remote  installation  connected 

X 

205 

Uncompleted  call 

X 

206 

Digital  signal  (2^) 

X 

207 

Digital  signal  (2M 

X 

208 

Digital  signal  (2^) 

X 

20  9 

Digital  signal  (23) 

X 

210 

Request  for  following  number 

X 

21  1 

Digit  issued 

i 

1 

X 

2  12 

Protective  grounding 

X 

213 

Indicator  of  power  supply 

X 

2.  Electrical  parameters  of  interface  circuits 


The  electrical  parameters  given  in  this  section  relate  to  all 
interface  circuits,  the  rate  of  data  transmission  of  which  does  not 
exceed  20,000  bit/s. 

Note.  In  special  cases  circuits  103  and  104  can  be  made 
two-conductor  (symmetric). 

2.1.  Equivalent  layout. 

2.1.1.  The  equivalent  layout  of  the  interface  circuit  does  not  depend 
on  the  mutual  position  of  the  generator  and  the  load:  the  generator 
can  be  placed  in  the  terminal  data  equipment,  the  load  in  in  the  data 
transmission  equipment,  and  vice  versa. 


The  direction  of  transmission  of  the  signal,  indicated  in  the 
definition  of  each  circuit  (section  1),  is  taken  from  the  generator 
to  the  load. 

2.1.2.  The  overall  resistance  of  the  generator  (load)  includes  the 
resistance  of  the  cable  from  the  side  of  the  generator  (load)  to  the 
point  of  the  interface. 

2.1.3.  The  equivalent  layout  of  the  exchange  circuit,  given  in  Fig¬ 
ure  1,  extends  to  the  interface  circuits  of  the  categories:  data, 
control  and  synchronization. 
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F igure  i . 

Rq  -  internal  resistance  of  generator  on  direct  current,  measured 
in  the  point  of  interface;  Cq  -  overall  shunting  capacitance  on  the 
side  of  the  generator;  U;  -voltage  in  the  interface  point  relative 
to  circuit  102  (signal  grounding);  -  overall  shunting  capacitance 

from  the  side  of  the  load,  measured  at  the  interface  point;  R^  - 
resistance  of  load  on  direct  current,  measured  at  the  interface  point 
-  voltage  on  the  load  with  an  opened  circuit;  Ug  -  voltage  of 
the  generator  in  the  idling  mode. 

Key:  (1)  Generator;  (2>  Interface  point;  (3)  Load;  (^)  Exchange 

circuit;  (5)  Line  of  demarcation;  (6)  Signal  grounding  (circuits 

102,  201 ) . 

2.2.  Load. 

2.2.1.  The  equivalent  layout  for  measuring  the  overall  resistance 
of  the  load  is  given  in  Figure  2.- 


Figure  2. 

-  voltage,  used  for  measurement  of  load  resistance;  I^in  “  minimal 
value  of  measured  current;  Imax  “  maximal  value  of  measured  current; 

-  internal  resistance  of  measuring  device. 

Key:  (1)  Measuring  device;  (2)  Load;  (3)  Interface  circuit; 

(4)  Signal  grounding. 

Note.  The  internal  resistance  of  the  measuring  device  R  should 
not  be  more  than  100  ohms. 


2.2.2.  The  overall  resistance  of  the  load  on  direct  current  should 
be  within  the  limits  from  3000  to  7000  ohms. 

2.2.3.  In  the  case  of  a  measuring  voltage  0^  from  3  to  15  V  the 
current,  measured  in  the  layout  in  (Figure  2),  should  within  the 
limits: 
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i  ^max 
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m  i  n 


'  Him 
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The  graphs  of  the  dependence  of  current  on  the  measuring  voltage 


are  given  in  Figure  3.  If  the  measured  current  is  found  within 


the  limits,  stipulated  for  the  given  value  of  (Figure  3),  then 
it  is  possible  to  draw  a  conclusion  concerning  the  conformity  of  the 
load  in  the  interface,  c  ircuit  to  the  requirements  of  this  standard. 
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tigure  3.  Graph  of  the  dependence  of  current  I  min,  max  on  the 
measuring  voltage  U^  . 


For  example,  when  U  ^  is  equal  to  10  V  the  value  of  the  measured 
current  is  found  within  the  limits  from  1.1  to  4  mA. 

Consequently  it  is  possible  to  draw  the  conclusion  of  the  con¬ 
formity  of  the  value  of  load  resistance  to  the  norm. 

2.2.4.  The  voltage  on  the  load  with  an  opened  circuit  should 

not  exceed  2  V  in  absolute  magnitude. 

2.2.5.  The  value  of  capacitance,  shunting  the  load  resistance  and 
measured  in  the  interface  point,  should  not  exceed  2500  pF. 

Mote.  It  is  permitted  to  increase  the  value  of  capacitance, 
shunting  the  load,  in  the  case  of  a  rate  of  data  transmission  less 
than  20,000  bit/s  and  under  conditions  of  fulfillment  of  the  remaining 
requirements  of  section  2  of  this  standard. 


2.2.6.  To  avoid  the  appearance  of  peaks  of  voltage  in  the  exchange 
circuits  the  reactive  component  of  load  resistance  should  not  be 
inductive.  The  load  in  the  circuit  should  be  calculated  for  operation 
with  an  input  signal  in  the  range  of  values  of  voltages  as  determined 

in  p .  2.3. 

2.3.  Generator . 

2 . 3 • 1 •  The  gnerator  in  any  interface'  circuit  should  be  calculated 
for  the  condition  of  no  load  and  short  circuiting  between  it  and  the 
other  circuits,  including  the  generator  and  the  load;  in  this  case 
there  should  be  no  defects  in  it  itself  or  in  the  device  which  is 
connected  with  it. 

2.3.2.  The  voltage  of  the  generator  on  no  load  Uq  in  any  interface 
circuit  should  not  exceed  15  V  in  absolute  ..magnitude . 

2.3.3.  The  values  of  resistance  Rq  and  capacitance  Cq  of  the  inter¬ 
face  circuits  from  the  side  of  the  generator  are  not  standardized, 
however,  the  values  of  Rq  and  Cq 'should  be  selected  with  a  calculation 
that  short  circuiting  between  any  two  interface  circuits  would  not 
cause  the  appearance  of  a  current  greater  than  0.5  A. 

2.3.4.  If  the  voltage  on  the  load  In  the  case  of  an  opened  circuit 
U ^  is  equal  to  zero,  then  the  voltage  U;  in  the  interface  point 
should  be  within  the  limits  of  from  5  to  15  V  in  absolute  magnitude 
(of  positive  or  negative  polarity)  with  any  value  of  load  resistance 
R^  within  the  limits  from  3000  to  7000  ohms. 

2.3.5.  The  value  of  the  shunting  capacitance  from  the  side  of  the 
generator  Cq  of  the  interface  circuit  is  not  standardized.  However, 
the  generator  should  operate  with  a  total  capacitance  from  the  side 

of  the  generator  Cq  and  a  load  capacitance  C  no  higher  than  2500  pF . 

2.4.  Signal  levels . 

2.4.1.  For  all  the  interface  circuits  of  the  "data"  category  it  is 
established  that  the  signal  is  found  in  the  condition  of  binary  "1" 
when  the  voltage  (J;  in  the  interface  circuit,  measured  in  the  inter¬ 
face  point,  is  more  negative  than  minus  3V ,  and  in  the  condition  of 
binary  "0"  when  the  voltage  U]  is  more  positive  than  plus  3V. 


2.4.2.  The  circuits  of, control  and  synchronization  are  considered 
set  in  the  condition  "On”  when  the  voltage  Ui  is  more  positive  than 
plus  3V »  and  set  in  the  condition  "Off"  when  the  voltage  Ui  is  more 
negative  than  minus  3V . 

2.4.3.  The  range  of  voltages  between  the  values  plus  3V  and  minus 
3V  is  defined  as  the  transition  zone.  The  condition  of  the  signal 
in  the  circuit  is  not  determined  unambiguously  when  the  voltage  Ui 

is  found  in  this  zone.  An  exception  from  this  definition  is  described 
in  p  .  2 . 6  . 

2.5.  Transition  zone. 

2.5.1.  The  parameters  given  below  for  signals,  transmitted  through 
the  interface  point  (with  a  calculation  of  external  inductions),  should 
be  ensured  by  a  load,  answering  to  the  requirements  indicated  in 

p.  2.2. 

2.5.2.  The  signals,  formed  by  the  generator  on  the  interface  and 
falling  into  the  transition  zone,  should  cross  this  zone  and  reach 
the  opposite  condition  of  the  signal.  They  should  not  return  to  the 
transition  zone  prior  to  the  appearance  of  a  significant  change  of 
the  signal . 

2.5.3.  The  load  of  the  interface  circuits  should  not  perceive  changes 
of  signal  polarity  as  long  as  the  signal  is  found  in  the  transition 
zone . 

2.5.4.  For  circuits  of  control  the  necessary  time  of  passage  of  the 
transition  zone  by  the  signal  in  the  course  of  a  change  of  condition 
should  not  be  more  than  1  ms. 

2.5.5.  For  data  and  synchronization  circuits  the  necessary  time  of 
passage  of  the  signal  through  the  transition  zone  in  the  course  of 

a  change  of  condition  should  not  be  more  than  1  ms  or  3?  of  the  nominal 
duration  of  one  signal  element  in  the  corresponding  circuit  (the 
minimal  value  should  be  taken). 

2.5.6.  The  maximum  value  of  instantaneous  rate  of  change  of  voltage 
should  not  be  more  than  30  V  in  1  ^s . 

2.6.  Detection  of  malfunctions. 

2.6.1.  The  interface  circuits  listed  below  (if  they  are  used)  can 
serve  for  detection  of  conditions  of  an  interruption  in  power  supply 
in  the  devices  connected  through  the  interface,  or  a  break  in  the 


connecting  cable: 

circuit  105  -  Transmission  request; 
circuit  107  -  Data  transmission  equipment  ready; 
circuit  108.1/108.2  -  To  connect  the  data  transmission  equipment 
to  the  line/Terminal  data  equipment  ready; 

circuit  120  -  Turn  on  the  line  signal  of  the  return  channel; 

circuit  202  -  Request  for  call; 

sircuit  213  -  Indicator  of  power  supply.' 

2.6.2.  In  the  case'  of  interruptions  in  power  supply  the  overall 
resistance  in  each  of  the  circuits  on  the  side  of  the  generator  should 
be  more  than  300  ohms,  when  the  measuring  voltage  (of  positive  or 
negative  polarity)  in  absolute  magnitude  is  no  more  than  2  V  in  respect 
to  circuit  102  (Signal  grounding). 

The  load  of  these  circuits  should  perceive  the  condition  of  an 
interruption  in  power  or  a  break  of  the  connecting  cable  of  the  inter¬ 
face  as  the  condition  "Off." 

3.  Technical  requirements. 

3.1.  Interaction  of  circuits  103,  105,  106,  107  and  108.1/108.2. 

3.1.1.  The  terminal  data  equipment  should  not  send  data  to  circuit 
103  (Transmitted  data),  if  all  the  following  four  circuits  are  not 
found  in  the  condition  "On"  (when  these  circuits  are  used): 

circuit  105  -  Transmission  request; 

circuit  106  -  Ready  for  transmission; 

circuit  107  -  Data  transmission  equipment  ready; 

circuits  108.1/108.2  -  To  connect  the  data  transmission  equipment 
to  the  line/Terminal  data  equipment  ready. 

All  the  data  sent  by  way  of  circuit  103  in  the  period  of  time, 
when  all  four  circuits  (if  they  are  used)  are  found  in  the  condition 
"On,"  are  transmitted  by  the  data  transmission  equipment  to  the  com¬ 
munication  channel. 

3.1.2.  The  signals  in  circuit  107  (Data  transmission  equipment  ready) 
should  be  the  responses  to  the  signals  in  circuit  108.I.  In  this 
case  the  adjustment  of  the  data  transmission  channel  (elimination 

of  blocking,  for  example)  will  not  take  place  until  circuit  1.07  is 
switched  to  the  condition  "On." 


3.1.3.  Circuits  108.1  and  108.2  after  transition  to  the  condition 
"Off”  cannot  be  switched  again  to  the  condition  "Oh”  until  the  data 
transmission  equipment  switches  circuit  107  to  the  condition  "Off." 

3.1.4.  In  the  data  transmission  equipmen.t  jumpers  should  be  provided 
for  selection  of  operation  with  circuit  108.1  or  with  circuit  108.2. 

3.1.5.  If  the  data  transmission  equipment  contains  equipment  for 
automatic  response  to  a  call,  the  connection  to  the  line  takes  place 
only  in  response  to  a  combination  of  the  call  signal  and  the  condition 
"On"  in  circuit  108'.  2  or  108.1. 

3.1.6.  In  certain  special  cases  (leased  lines)  circuit  108.1  may 
be  absent  -  this  means  that  the  circuit  is  constantly  found  in  the 
condition  "On." 

3.1.7.  In  the  case  of  the  Joint  operation  of  the  terminal  data  equip¬ 
ment  and  the  data  transmission  equipment  the  following  conditions 
should  be  fulfilled: 

a)  if  circuit  107  is  found  in  the  condition  "Off,"  the  terminal 
data  equipment  cannot  be  considered  with  the  condition  of  the  remaining 
circuits,  coming  from  the  data  transmission  equipment  (an  exception 

is  circuit  125  -  Call  indicator); 

b)  if  circuit  108.1  or  108.2  is  found  in  the  condition  "Off," 
the  data  transmission  equipment  should  not  be  considered  with  the 
condition  of  the  remaining  circuits,  coming  from  the  terminal  data 
equipment  (with  the  exception  of  circuits  of  series  200). 

3.1.8.  The  condition  "On"  in  circuits  107,  108.1  (or  108.2)  testify 
that  the  signals  in  the  remaining  interface  circuits,  coming  from 
the  terminal  data  equipment  or  the  data  transmission  equipment,  are 
rel iable . 

The  condition  "Off"  in  circuits  108.1  or  108.2  should  not  block 
the  action  of  circuit  125. 

3.1.9.  The  terminal  data  equipment  reports  about  its  intention  to 
transmit  data  by  switching  circuit  105  (Transmission  request)  to  the 
condition  "On."  In  this  case  the  data  transmission  equipment  should 
switch  to  the  mode  of  transmission,  i.e.,  should  be  ready  to  transmit 
data,  to  inform  the  remote  data  transmission  equipment  of  -this  situa¬ 
tion,  and  switch  it  to  the  condition  of  data  reception. 


3.1.10.  If  the  data  transmission  equipment  switched  circuit  106  to 
the  condition  "On,”  then  the  terminal  data  equipment  can  send  data 
to  circuit  103  (Transmitted  data)  through  the  interface.  Switching 
circuit  106  (Ready  for  transmission)  to  the  condition  "On,”  the  data 
transmission  equipment  guarantees  that  all  the  data,  sent  through 
the  interface  up  until  one  of  the  four  circuits  105,  106,  107,  108.1 
(or  108.2)  again  switches  to  the  condition  "Off,"  will  actually  be 
transmitted  to  the  communication  channel.  However,  the  condition 
"On"  in  circuit  106'  does  hot  guarantee  that  the  remote  data  trans¬ 
mission  equipment  is  necessarily  found  in  the  receiving  mode. 

3.1.11.  The  terminal  data  equipment  should  not  switch  the  circuit 
105  to  the  condition  "Off"  until  the  end  of  the  last  element  of  data 
(or  element  of  stopping),  sent  through  the  interface  by  way  of  cir¬ 
cuit  103.  During  operation  on  a  commutated  network  in  the  duplex 
mode,  when  circuit  105  is  not  used,  the  fulfillment  of  the  requirements 
indicated  above  is  not  compulsory,  when  circuit  108.1  or  108.2  is 
switched  to  the  condition  "Off"  for  fixing  of  the  moment  of  termination 
of  communication  over  the  commutated  line. 

3.1.12.  If  circuit  105  is  used,  then  the  conditions  "On"  and  "Off" 
in  circuit  106  are  responses  to  the  conditions  "On"  and  "Off"  in  cir¬ 
cuit  105.  A  delay  of  response  in  circuit  106  to  a  change  of  condition 
in  circuit  105  is  determined  by  the  type  of  data  transmission  equip¬ 
ment  used. 

3.1.13.  Circuit  105  cannot  be  switched  from  the  condition  "Off"  to 
the  condition  "On"  until  the  data  transmission  equipment  switches 
the  circuit  106  to  the  condition  "Off." 

3. 1.14.  In  the  intervals  of  time,  during  which  the  circuits  105 
(Transmission  request)  and  106  (Ready  for  transmission)  are  found 
in  the  condition  "On"  and  from  the  terminal  data  equipment  data  are 
not  arriving,  then  the  terminal  data  equipment  can  transmit: 

a  series  of  binary  "l"s; 

a  series  of  binary  "l"s  and  "0"s  for  maintaining  of  synchroniza¬ 
tion  by  elements; 

the  signs  "SIN"; 

the  signs  of  rest  in  accordance  with  the  code  used. 
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3.2.  Interaction  of  circuits  118,  120,  121,  107,  108.1  and  108.2. 

3.2.1,.  The  terminal  data  equipment  should  not  send  data  by  way  of 
circuit  118  (Transmitted  data  of  return  channel),  unless  all  the  fol¬ 
lowing  four  circuits  are  found  in  condition  ”0n”  (when  the  circuits 
are  used) : 

circuit  120  -  Turn  on  line  signal  of  return  channel; 

circuit  121  -  Return  channel  ready; 

circuit  107  -  Data  transmission  equipment  ready; 

circuits  108.1/108.2  -  To  connect  the  data  transmission  equipment 
to  the  1 ine/Term inal  data  equipment  ready. 

All  the  data,  sent  by  way  of  circuit  118  in  the  course  of  time, 
when  all  four  circuits  (if  they  are  used)  are  found  in  the  condition 
"On,”  are  transmitted  by  the  data  transmission  equipment  to  the  com¬ 
munication  channel. 

3.2.2.  The  interaction  of  circuits  120,  118  and  121,  used  for  ensur¬ 
ing  operation  on  the  return  channel,  is  analogous  to  that  described 
in  points  3.1.9  and  2.1.13. 

3.3.  Interlocking  of  circuits  104  and  119. 

3.3.1.  When  interlocking  is  used  the  data  transmission  equipment 
should  maintain  the  following  circuits  (if  they  are  used)  in  a  specific 
condition : 

a)  circuit  104  (Received  data)  -  in  the  condition  of  binary 
"1",  when  circuit  109  (Detector  of  the  received  line  signal  of  the 
data  channel)  is  found  in  condition  "Off"; 

b)  circuit  119  (Received  data  of  return  channel)  -  in  the  con¬ 
dition  of  binary  "1"  when  circuit  122  (Detector  of  the  received  line 
signal  of  the  return  channel)  is  found  in  condition  "Off." 

3.3.2.  The  data  transmission  equipment,  intended  for  operation  in 
the  half-duplex  mode  (system  with  switching  of  transmission),  should 
maintain  the  following  circuits  in  a  condition,  corresponding  to  the 
interlocking: 

a)  circuit  104  -  in  the  condition  of  binary  "1"  and  circuit 
109  -  in  the  condition  of  "Off,"  when  circuit  105  (Transmission  request) 
is  found  in  the  condition  "On"  and  for  a  short  interval  of  .time  (which 
is  determined  by  the  data  transmission  equipment)  after  transition 
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of  circuit  105  from  the  condition  "On"  to  the  condition  "Off"; 

b)  circuit  119  -  in  the  condition  of  binary  "1"  and  circuit  122 
-  in  the  condition  "Off,"  when  circuit  120  (Turn  on  the  line  signal 
of  the  return  channel)  is  found  in  the  condition  "On"  and  for  a  short 
interval  of  time  (which  is  determined  by  the  data  transmission  equip¬ 
ment)  after  transition  of  circuit  120  from  the  condition  "On"  into 
the  condition  "Off." 

3.4.  Functioning  of  circuits  113,  114,  115  and  128. 

3.4.1.  If  circuit  113  (Synchronization  of  elements  of  transmitted 
signal)  is  used,  then  the  terminal  data  equipment  should  send  signals 
of  synchronization  by  elements  by  way  of  this  circuit  in  all  cases 
when  the  source  of  synchronization  of  the  terminal  data  equipment 

is  in  a  condition  to  form  these  signals,  beginning  from  the  moment 
when  power  is  supplied  to  the  terminal  data  equipment. 

3.4.2.  If  circuits  114  and  115  are  used,  the  data  transmission  equip 
ment  should  send  signals  of  synchronization  by  elements  by  way  of 
these  circuits  in  all  cases  when  the  source  of  synchronization  of 

the  data  transmission  equipment  is  in  a  condition  to  form  these  sig¬ 
nals,  beginning  from  the  moment  when  power  is  supplied  to  the  data 
transmission  equipment. 

The  stability  and  accuracy  of  the  synchronization  signals  in 
respect  to  elements  should  conform  to  the  requirements  posed  for  the 
modes,  when  circuit  109  is  found  in  condition  "On."  Deviations  are 
permitted  during  the  time  when  circuit  109  is  found  in  the  condition 
"Off."  The  stability  and  accuracy  of  the  synchronization  signals 
in  circuit  115  after  taansition  of  circuit  109  to  the  condition  "On" 
should  be  restored  in  a  minimum  of  time. 

Notes  : 

1.  It  is  necessary  to  take  into  account  that  data  transmission 
equipment,  powered  from  a  central  battery  by  means  of  a  telepone  sub¬ 
scriber  line,  does  not  receive  power  when  it  is  found  in  the  mode 
of  a  "hung-up  telephone  receiver." 

2.  Certain  sources  of  synchronization  by  elements  can  operate 
only  when  an  external  signal  of  excitatioji  arrives  on  them. 
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3.4.3.  If  circuit  128  is  used,  the  terminal  data  equipment  should 
send  signals  of  synchronization  by  elements  by  way  of  this  circuit 
to  the  data  transmission  equipment. 

In  the  intervals  of  time,  during  which  the  signals  of  synchroni¬ 
zation  by  elements  are  not  sent  over  circuit  128,  the  condition  "Off" 
should  be  maintained  in  it. 

3.5.  Special  features  of  operation  of  circuit  125. 

3.5.1.  The  action  of  circuit  125  should  not  be  either  limited  or 
blocked  by  the  condition  of  operation  of  any  other  interface  circuit. 

3.6.  Interaction  of  circuits  ofi  series  200. 

3.6.1.  Circuit  202  should  be  switched  to  the  condition  "Off"  between 
calls  or  attempts  at  calling  and  should  not  be  switched  to  the  condi¬ 
tion  "On"  until  circuit  203  (Line  of  data  busy)  is  switched  to  the 
condition  "Off." 

3.6.2.  Circuit  204  should  be  found  in  the  condition  "On"  until  the 
terminal  data  equipment  finishes  using  the  automatic  calling  device, 
i.e.,  until  circuit  202  (Request  for  call)  switches  to  the  condition 
"Off.  " 

3.6.3.  Circuit  205  should  be  held  in  the  condition  "Off"  after  cir¬ 
cuit  204  (Remote  installation  connected)  switches  to  the  condition 
"On.  " 

3.6.4.  The  condition  of  circuits  206,  207,  208,  209  should  not  be 
changed  until  circuit  211  (Digit  issued)  is  found  in  condition  "On." 

3.6.5.  Circuit  210  cannot  switch  from  the  condition  "Off"  to  the 
condition  "On"  until  circuit  211  (Digit  issued)  switches  to  the  con¬ 
dition  "Off." 

3.6.6.  Circuit  211  cannot  switch  to  condition  "On"  until  circuit 
210  (Request  for  following  digit)  is  found  in  condition  "Off"  and 
until  the  Germinal  data  equipment  issues  the  required  code  combina¬ 
tion  in  respect  to  the  circuits  of  digital  signals. 

3.6.7.  Circuit  211  should  not  be  switched  to  the  condition  "Off" 
unitl  circuit  210  (Request  for  following  digit)  is  switched  to  the 
condition  "Off.” 
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Instructions  for  selection  of  interface  circuits 

1.  The  interface  circuits  for  any  specific  joining  of  terminal 
data  equipment  with  the  data  transmission  equipment  should  be  selected 
from  the  nomenclature  of  circuits  given  in  this  standard. 

2.  In  special  cases,  between  the  terminal  data  equipment  and 

the  data  transmission  equipment  it  is  permitted  to  introduce  additional 
circuits,  the  parameters  of  which  conform  to  the  requirements  of  this 
standard . 

3.  The  functioning  of  interface  circuits,  not  stipulated  in 
section  3,  and  of  additional  circuits  in  accordance  with  p.  2,  should 
be  stipulated  in  the  technical  assignment  for  equipment. 

4.  The  minimum  nomenclature  of  circuits  for  the  C2  interface 


for  different  nomenclatures  of  data  transmission  equipment  is  given 
in  the  table. 


Table 


Column  headings:  (1)  Name  of  interface  circuits;  (2)  Number  of 
interface  circuits;  (3-11)  Nomenclature  of  APD;  (3-6)  Simplex; 

(7-8)  Half-duplex;  (9-10)  Duplex;  (3)  Transmitter;  (4)  Receiver; 

(5)  Transmitter  of  forward  channel  and  receiver  of  return  channel; 

(6)  Receiver  of  forward  channel  and  transmitter  of  return  channel; 

(7)  Receiver-transmitter  of  forward  channel;  ( 8 ) Rece iver-transmi tter 
of  forward  and  return  channel;  (9)  Receiver-transmitter  of  forward 
channel;  (10)  Rece iver-transmi tter  of  forward  and  return  channel; 
(11)  Spec ial . 
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7 
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+ 

+ 
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4- 

Transmitted  data 

103 
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+ 

4- 

Received  data 

104 
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Transmission 

request 

105 
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1 

4- 

Ready  for  trans- 

106 
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+ 

4- 

Data  transmission 
equipment  ready 

107 

+ 
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+ 

+ 

4- 

Connect  APD  to 
line 

108.1 

+ 

+ 

+ 

+ 

+ 

4- 

4- 

Terminal  equipment 
ready 

108.2 

Detector  of  re¬ 
ceived  line  sig¬ 
nal  of  data 
channel 

109 

+ 

+ 

4- 

4- 

Synchronization  of 
elements  of  trans- 

mitted  signal 
(from  OOD) 

113 

- 

- 

+ 

-t- 

Table  (continued) 


5 

6 

7 

8 

9 

10 

Synchronization  o 
elements  of  tranS' 
mitted  signal 
(from  APD) 

Synchronization  o 
elements  of  recei 
ed  signal 
(from  APD) 

Transmitted  data 
of  return  channel 

Received  data  of 
return  channel 

Turn  on  line  sig¬ 
nal  of  return 
channel 

Return  channel 
ready 

Detector  of  re¬ 
ceived  line  sig¬ 
nal  of  return 
channel 


Call  indicator 


Synchronization 
of  elements  of 
received  signal 
(from  OOD) 


Notes 


1.  In  the  case  of  a  special  make-up  of  the  APD  the  nomenclature 
of  circuits  on  the  interface  is  determined  by  the  developer  of  the 
equipment  upon  agreement  with  the  customer. 

2.  Circuits  113  and  114,  115  and  128  cannot  be  used  at  the  same 

t  ime . 

3.  Circuits  113)  114,  115  and  128  are  not  used  in  the  case  of 
an  asynchronous  APD. 
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